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j= (54) Title: ES CELLS WITH ENHANCED RNAi EFFECT 
B (54) 3BBJj<P£ft: RNA i jftS^ljjS Lfe E SUMS 

^= (57) Abstract: It is intended to obtain ES cells and a mammalian individual having an enhanced RNAi effect and being usable in 
U gene function analysis in an individual. Thus, ES cells having an enhanced RNAi effect which are obtained genetically manipulating 
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RNA iS6*i s l«»UfeESJWia 

RNA i (RNA interference) £ fc^ilfc^ (^Witte^ © 
— gp^n— Kt5mRNAO-|3l^Z*il:UfcRNA (double stranded RNA : 

dsRNA) zmm^mA-tzt, mttm&*<D&m i wu£ti&m&&nio 1 9 9 

©Jf^ffiSrj^or 4lilfc*5V^-C5IJS.$Hfc (Fire et al. , Nature, 391, 

806-811, 1998) o 

%l<n%.^ RNAiii, XII, Wfo Nicotians tabaccum t Oryza sativa^ 7" 
71~ V 7\ h V 'V y — v Trypanosoma brucei (Ngo, H. , Tschudi, C. , Gull, K. , 
andUllu, E. ) > /^^c Drosophila melanogaster (Kennerdell and Carthew, 1998) 

&xp s gmW}yax*hzi£y : 7 7 4 yi/*vi>*L&£in. rna i nm^mx-xwrn 

rna i <D&ffi$)j&m\z.^xii±s m&iz&\,^x. y?TV h&ffik 

LTte&U j»4;^yy AE^Jft^Blci Q&bhlz±mM&Wton&m*1t 
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? S J*tiktfetMff<D£Wte^&k UTflJffl$n-CV^5(Fraseretal., Nature, 408, 
325-330, 2000; Gonczy et al. , Nature 408, 331-336, 2000) 0 vftflWifyKD?' S 

"tlL^-Cfi, ^VxcDftlMfiZ (wianny and Zernikca-Goetz, Nature Cell Biol. , 
2, 70-75, 2000) Cd s RNAH^x^-> 3 y^=|ifc^tRNA i 

^»-c.«^$tifc*s % Ztowm&toMmmhti* KLfcWRNAii 

LTtffc£*u RNA i fc&gftM&fift fcoT 
^fbltlAlfcd s R N A Wttrtgg^i^f § C 1 6«j i Lt, 

RNA i HigJtfi^Srl^^i-SK^i: UTtt, I4WRNA i fc*ti-.5«£tt 
< r i: M J; 9 x 4 O(0R N A i H§igit&^,rde-l~rde-4 

(rde ; RNA intereference-def icient) frfflfe£tlfc 0 Rde-1 JUS^-fi 1,020 flS 

©7$;i^f,^5iaf crde-1) S:=i>- Ki- 5. iicf/^tfctt^/jK * 

t 22 fll<7) rde-1 Jtfi^£lSPfc:lg2^^#oiie^dSjfc 9 x atfi^7 7 5 y - 
&]&J8.L^X^Z 0 ^*ie>fiT7K"K*>*tf)zwille (=pinhead) ^argonautel, 
va !>^g ?/^tf> sting -^piwi, ^f-=¥cr)eIF2Cil{s^i'btgPtt^^1-o 
RNA i MM&fcJr&mfeirZb 0— ^<Dj?mt It, f£#<£>&£3^l£Mt* 
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7>xtf*S>m&Mg.&l*i< *S«t 9 3fcasHS:^o*) mut-2 <t mut-7 KiS^X 

o fco Mut-7 S#JO|H^'J IJ/^7!J7© RnaseD ^ t h CD Werner-syndrome £ G R 
3', 5'^i7 U7- If K*^ ^ftRtt**-*. v^o^HRiD, RNAil: 
*5{t^>mRNAC7)^«> mut-7 jg#>£fi C#)<t 1~6#< OSeHSr^tf&^tt 

i©«*M^i«lA^*5V^TW:, Mlf^^t ego-1 ggftWDSCBatte^tfR 
N A i IC&V^T t> Jtic&^W l J£{i7c LTl/ N -5 CI i: ^^^^tbTl/^-So EGO-1 16 
f h <D RNA-directed RNA polymerase (RdRP) -^T % /<y% \?<D gene 

quelling \Zffl}< QDE-1 £fll^#E?IJ£#O 0 

££>Kl, Hannon kliv'a ^v^a $/<=.<D RNaselll 7 r ^ 'V — UURI - ** * 1/ 
T— t?<D— o# dsRNA £22 KcD RNA fHf jt^^f-TSfStt^^, R N 

Ai(Dgffi:Mt^^r^MtTl^, Dicer btltcZ<DX ? V 

T — if {3 2 OCT) RNaselll ^^-37 <t N ^(C— U if W >-£^o c 

Dicer Ktt RNaselll 7 CDfi^tC PAZ ^ V£ P¥l*jh,51S#jdSfc<5 0 PAZ 

K*^ yiiRNA i (Cg5#i-5C «t#^®£tl<5^< Ori^S^- (Piwi, Argo, 
Zwille/Pinhead) ft*." ^O^fg^O £ r h*J\ h W:4ot^4 

**W#fef4±IBWW***i-5fcft^«lt«WL, £<9i«i^RNA i $ 

^tffl-rc^-sri^^ Lxmmmm (esw ^v^RNAii^t^ 

trofco *Ttt, E S$»-:fc^TRNA i3&m&«|fSU RNAil) 
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(2 4 Oi&mtt) , CMViy/NVt^ t h E F 1 o/n^-^-OTIti* 

cor n a i fcH^i-sjt^&afeisu V4 o#y AtfM^yt^Z 

^ci ox PiB^J-e«$^fct o ^-D■^-1'^>il^3l{E^■^fll^tfco 

E G F P d s RN A»51Jtfi^O-i8tt|85lB$tCj3»t 5 E G F P^ftfcfcff Lfc 
£^3, RNA i mmMB?mAM<D=i^ M-^E S^ttiit^L-C, EG 

fett, RNA i {Cgl^Sitte^^ALfcr^J; 9 , R N A i iS^g^E S 

bp*>, *n^£j;*uf % Es«»flatwai^ii^itei"c:^fcj:fj»?>ix*, * 

Es«icRNA i Mm&m*&mA-rz>z\b\z£*)ftt,tizEsmi& ; 

sae^, ««ae^»^»»js»tcH#i-sEg : f-*=-K-t-«jt'e : f-, rna & 
# rna # y ^ 7 — tf «r = - K-rsae^ * tzit^ y # — e & = - b*-t%mB* 
v&Zs e smm ; 

R N A i liaa^^, HA rd.e-l XI* rde-4 itf^ * tf qde-2 a^, T 
7 t* Kv'* ago-1 afei 1 , Dicer St^Xte^CD*^ a ^afe^, PAZ/Piwi 7 7 
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5 V-<DW&m*=>- F"f'Z>m.&*s j&B*, jffc£ rde-2 itfc^ t> 

tf qde-1 HA ego-1 itfE^ 1 , T 7 tf Kv7 sgs2/sdel itfHi 1 , # If qde-3 

SfeT-, HA srag-2 it^x ^7^ mut6 iffciK * fcttT 7 f Kf* sde3 

RNA i $£rde-l itfe^XtiHA Mut-7 it^"e*>-5x ES 

v—mmtttts es«; 

-^Sr^tf, E SUMS ; 

^-C*)5, E S iBflS ; 

ftSfcttl'stf— £ — * Enhanced green fluorescent protien (EGFP) 

T*>5, EStt ; 

Sft#-^FERM BP- 8 2 0 8 (FERM P- 1 8 5 7 4 i "5ff ) * 
fcteFERM BP-8209 (FERM P - 1 8 5 7 5 X <9 ®W) ZfflrZ 
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•>f-=¥, *a % *v\ t^, 7^, ir=¥*3J:t5^/u*^j*5^ 

EI 1 (1, pCE HPRT IRny^by^va y©ii^*t„ 
i2tt, pUC19 5' INS240 CE pA ^ ^ — 0>fl*ig£?Fl\ 
El 3 ft, pBS/loxP/PURO-<^^-(Dliit^^i- 0 

04tt, pUC19/5' INS240/CE/mut-7/loxP/PURO^<^^-(7)^3t^^-r o 
EI 5 t±, pUC19/5' INS240/CE/rde-l/loxP/PUR0 ^ ^— Ofllig^-f o 
B6tt, 3tfi^#AE-SiBB|&ac©RNA i»* (1) £^1% 
d2EGFP 3§3!E S$H&4* d2GFP32 rde-1 ^MB^^mX Ltzffimm^ P UC19 
5* INS240 CE EGFP (H) , pCE HPRT IR {JfU—) ^f>7^7x^ hU 24 B# 

B7tt, ife^AESiJ|&t(DRNAiM (2) £^fc 
EGFP MESHK GFP11 rde-1 ^ftfcT-^A LfcMftc- P UC19 5' 
INS240 CE EGFP (It) % pCE HPRT IR {-if U— ) ^h7^7x^K, 24 NPIBJ 

(1) RNA i MMHB-frfco^T 

XtB+Hkifeb LTIi, ESi^RNAiM^^tSIfef (gP^>, R 
NA i ijiljtfc^-) ^^Al-^ri, feS^ttESttlC^t-^RNA 
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rna im^&ziig-zitz^mm-hzmB*. ep*>, rnai«^ 

RNA i fi&A^3§££;ftfci&s, 3 Visa !>^x,t777^ y v-^., 

- : ?' r 7*'T; , <&#n : £;iXTV N &o — - ^\ fit$)"C(3: post-transcriptional gene 
silencing (PTGS) , 7J fcl^&^Tte gene quilling k&&£h1£&Mibffl6k<r> * 

RNA i i j£pg(7x "E^ftW^'t'Wflco^tcH^-t-SH-T-i: 

rde-K rde-4 (rde ; RNA intereference-def icient) Mizklr (Tabara, H. , 
Sarkissian, M. , Kelly, W. G. , Fleenor, J., Grishok, A., Timmons, L. , Fire, 
A., Mello, C. C. : Cell. 99, 123-132, 1999 ) 0 

Rde-litfc^tepiwi/sting/avgonaute/Zwille/eIF2C»fc^7 7 ^ !i-l:If 0 
Rde-1 (D% tf/fr^n #k LTIi, qde-2 itfc^ (Catalanptto, C. , Azzalin, G. , 
Macino, G. and Cogoni, C. , Nature 404, 245 16 Mar. 2000) 7 7t"K->^ 
**n^£ LTteago-1 tm^ZtlX^Z, 

Dicer fiVa ^v/3 $/<^<T) RNaselll 77^ V — t-S1~<5^^ UT—if<D lo 

(Bernstein, E. , Caudy, A. , A. , Hamond S. M. , Hannon, G. J. : Nature, 409, 
363-366, 2001) 0 

*<Dm<Dm&mgi&}*r$W-<D=i b t LTtt Dicer 

PAZ/Piwi 7r^-i7)iS^ (Hammond, S. , M. , Boettcher, D. , Caudy, A., 
Kobayashi, R. , Hannon, G. , J., Science, 2001, 293, 1146-1150) fctgifbtl 

■So 

j^AMut-7 (Retting, R. F. , Harverkamp, T. H. A., van Luenen, H. G. A. M. , 



WO 03/042382 ~* %W ' PCT/JP02/11831 

Plasterk, R. H. A. : Cell. 99, l) {i RnaseD »CffipI*fi^J*«PO 3' , 5'^ 
UT— 5„ (Tabara, H. , Sarkissian, M. , Kelly, 

W. G. , Fleenor, J., Grishok, A., Tiramons, L. , Fire, A., Mello, C. C. : Cell. 
99, 123-132, 1999 ) t> ZO&mzMS-'fZ. 

Sfc, RNA^#RNA/ify y y-ift Utli, # tf (C&I^T qde-1, i»A^*5V^T 
ego-l,7 7t* K^K&^t sgs2/sdel #£>*^-n ^S#ft$ixrv^S (Matzke, 
M. , A. , MatzkeA. , J. , M. , Pruss, G. , and Vance, V. , Curr. Opin. Genet. Dev. 
11, 221, 2001) o LfrLte&b, *©jE*/j;ftfltt**rW5>*^*oTV>*v\ 

TV^a^t t»^$tLTV^o^t:'T*f* qde-3(Cogoni, C. , Macino, G. , Science, 
286, 2342-2344, 1999) , X'it smg-2 (Dome ier, M. , E. , Morse, D. , P. , Knight, 
S. , W. , Porteiko, M. , Bass, B. , L. , Mango, S. , E. , Science, 289, 1928-1931, 
2000) , K"V^-Cfimut6 (Wu-Scharf, D. , Jeong, B. , Zhang, C. , Cerutti, 

H. , Science, 290, 1159-1162, 2000) , 7 7lfK^t'(i sde3 (dalmay, T. , 
Horsefield, R. , Braunstein, T. , H. , Baulcombe, D. , C. , EMB0 J. , 20, 2069- 
2078) l$VbZ> 0 

DsRNA &7a±X-tZ>1ll2,<Di&&<Dft&t > 7r:1&£tiX^Z e PTGS OmVoVJ ' fr* 
ftJffilJEg-7-T?S>Sx HC-Pro (helper component proteinase) fit PTGS (C&Sft siRNA 
mmttlfflWh) <DWm&m*-tZ (MalloryM., F. , Matzke, A., Matzke, M. , 
Curr. Biol., 11, 1119, 2001, Llave, C. , Kasschau, K. , D. , Carrington, C. , 
Proc. Natul. Acad. Sci. U.S.A. 97, 13401, 2001) „ Z<D£oK y RNAii 

0, RNA i«Stt«:±#$*-5Ci:36SpriBt*^$ixS. 

RNA-directed DNA methylase tRNAi td*5tt5&#} mRNA tC>tf-T Kf -5 RNA 
fcfgflsltfJig;^ RNA K#fi¥£*l5 dsRNA Sri^St't"* (Mette, M. , F. , Aufsatz, 
W. , van der Winden, J. , Matzke, M. , A. , Matzke, A. , J. , M. , EMB0 J. 19, 5194, 
2000) 0 
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(2) RNAiiMWESlilia^lA 

#319! <E>E SAMS (Embryonic Stem Cells) fi % #J;tte\ aT©i5«C 

fiP*>, RNA i HigaHs^fclRWU ^ti£E S^ffl|jSl^T*^^^^T^ 

^^b^f«T$>^>ES«{C#A-r§o *Lt, iAlfcRNAiil 
itfe^O^mtCj; 5 RNA i M«$tif:ES«?r«t^o 
RNA iMiiJte^^tpJSm^^^-i: LTte, RNA i BBigaNS^&E S 

mm^'&m-fz h<D<Dtpfabftmteb<Dzm$iisX@.mi-z> ^ttx% s 0 

rna i mmmB^^-tzm^ft-cDE sm^omxit, 
#i^—> 3 i/mtziizm^xismz^ft^xft ? r t&x%z> 0 tits, esu 

v^-ttK^wi-s, *mwx%\<^Esmm<nmMte¥fimfe£ft-r, es« 
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RNA i Mil{E^^Wi-5^-<^^-^^A1-^E S««, 
(Leukemia InhibitoryFactor) $r^0 U £ (blc4^6j£ifa.yt N ^Wir-sY, 

RNA i lllfef ^tt5M^^^-^iAtfct, ESfe£, ±12(7) 

ESIW, ^E^f^ilt^l LfcR N A i ^M^WLTV^^^Ii, il^&RNA 

(3) ^f^t^SB^J^M^^itfe^-^^V^cRNA iiM 
RNA i ft. ^fL©^«T^^^tg/^^il^^(D^[^^S^IB^J$r^M 

ft #Sm@E?iJ£fg3?.£-tJ:6 r. i % :iiCJ:9RNAi (RNA 

interference) ^mt-ct «9 ^W5t{5T-<7)^Ji^^lJ-t-5 - £ ^ & £ „ Z(D 

i^jtRNA i Wffi^£E S£BJ®£ffi^Tli^Lfc^ RNA iiltfi^^ 
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-tzm^tt-zmE smm^mAL, rna i mm^x^>mmmB^<Dm\ 

^ ~~ X t X 2 X n _jX n — 3' 

3' -YJ 2 Y.^Y.-S'. 

5' -Y.Y.^ Y^-3' 

3 "XnX,,.! X 2 X!~ 5 

^ZMf&xtzmvmazmmztite^tK -isttoia*. obp^7oobp 
hz> 0 ^(Dmn<D^i,znm^mm%mmtELx^^xh^\ 

->?iz£nx^ztimm&5fcft(DmB*k%&tiz>o 



WO 03/042382 ^ ''iffiM*" PCT/JP02/11831 

^U(D^B^Th^>xt^\ 9ft^teu* 0 -^ — ^:/^sc$ fettle 

"fc^ H * T'dT^y (Enhanced green fluorescent protien) , ^ V — > • 
^-\yy± >■ b • 7° a 1/ (Green fluorescent protien) N x^t!l>, 

< i ~ i o{@. it)ff$L<(ii-5i) (DT^yM^ #110! 

insets, '.\stf-?-m.B*k LxommzmnLx^^z ttmtL^o 
zt\c£<o mm? ys<?mz=>- K-tsst{E^£&#-rs r t #-e# 

12 



<5S2£*- WO 03/042382 



£52S*PCT/JP02/11831 



"C# 5 5 r. <t ^ i <b f l#{CWffl*Cfe "9 > Molecular Cloning: A laboratory 
Mannual, 2 nD ED. , Cold Spring Harbor Laboratory, Cold Spring Harbor, NY. , 1989, 
JkXf Current Protocols in Molecular Biology, Supplement 1~38, John Wiley 
& Sons (1987-1997) ^IM^Sr^ CTl^-f 6 r t&VZZo 

r©i 9tc^t hW}^-v^m.^m^yti^-^-b Lxn, matt, tmvT. 

j^xteb) S^at^^D*-^-, #MfL®jti (#J;tf:£, fc ?-y-*\ 

-ftif^fflv^ft^o ^^fLKtii^w^p^-^-ct lt(i, MZ-ti. T/uy 

^ctt/HM, > U ^AMPM^/^^ft- if B1^^^^ h (if • 
5^* — f/V - -fr~f - tn'^/P • ^ ^ ^ h y — (The Journal of Biological 
Chemistry) , Vol.271, No. 3, ppl638-1644, 1996) „ >bm1~ b V •/ AflJIfctfcB^ 

b*-/<K > ~=l — u? << y *y bt^m (if- v 5 ^ — *vi" • 

/Mtn^/l/"5r^ h y — (The Journal of Biological Chemistry) , Vol.270, 
No. 43, pp25739-25745, 1995 jo «t^P Vol. 272, No ; 40, pp251 12-25120, 1997) % 
^nft^y, ^^o^PT^ft-f ll^ytt^- ip:^0aT^^ 
^ #y^f-K«l3a6*H-7-la (EF- la) % B T^>, a *5«fct^ fi S 
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±lEJW^(Ctj, 0iJ/U2\ Molecular Medicine B&flfi#flJ-5§- % 7-^7^1*7 
/W** ; mt«-, 8£*tc&, ffi^-iB, ^m»0#o^(cf2ic$tiTV^ 

(1) |37^fy/n^-^- 

£tl/<5 0 #JxJi N pCAGGS; chicken beta-actin promoter and cytoraegalo virus 
enhancer, beta-actin intron and bovine globin poly-adenylation signal & 
t\ 31 ffl Sfc <t L T fi , H. Niwa, K. Yamanami, J. Miyazaki, Gene, 108, 
(1991) 193-199 &&Mo 

(2) CMV^P^e-^- 

— fixate, CMVxy/N^t-i CMV/p^-^-(Z)|l^fct i LT{£ 
ffl $ tl&o %\ffl'Xffitb LTfi, Janet A. Sawicki et al Experimental Cell Research 
244, 367-369 (1998) £#BS 0 

(3) ^Df^y/n^- 

Ltli, Establishment of Transgenic Mice Carrying Human 
Fetus-Specific CYP3A7 Yong Li, et al, Archives of Biochemistry and Biophysics, 
Vol. 329, No. 2, 235-240, 1996 £#BS 0 

(4) Apolipoprotein E "fn^—p — 

mmmX°<D^*nm Ltc7**—*- 0 3\mXffllk LTtt.Simonet et al. , 
1993, J. Biol. Chem. , 268, 8221-8229 £#HS 0 

(5) iALfcl/«^(D/D^-^- 
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5^^f<bft£o ^\mXmtLXn, OkamotoM., et al. . J. Exp. 
Med. , 175, 71 (1992) §r#fiS 0 

*>, «tt*fc*<Di8!lRltK«BB7iJ) ©5' fid (±«E) l:#St^;i^ 

(1) *>3 «>V?.3 ^/<JL S CS fc.fctFsCs'gE^IJ 

Rebecca Kellura and Paul Schedl, Cell, Vol. 64, 941-950, March 8, 1991 

(2) >3 ^i/a "V^gypsy h^y^*7>©-f 1/— ^— @E?IJ 
Holdrige, C. , and D. Dorsett, 1991 Mol. Cell. Biol. 11: 1894-1900 

(3) V-T V /i^t^7 7 tf^f is— 9 EM 

KojiAkasaka, et. al. , Cellular and Molecular Biology 45 (5), 555-565,1999 

(4) t hT^ai^-feT'^— a/d jUS^M BEAD V Y 

Zhong, X. P. , and M. S. Krangel, 1997 Proc. Natul. Acad. Sci. USA 

(5) fc KTzKU *KH& B-100 (apoB) ^ h ]) y <7 *T 9 y V hUliL 
Naraciu et al, 1998, Mol. Cell. Biol. 18: 2382-2391 
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(DTmztfy Att;toi/^/i'ga?iJ£^T-i^T<b=ti/\ *°y Aft^Dv/^/ugfi^iJ 

y Att#D^^/uiB?iJ<7)^$#"J<t Ittt, SV40 ztf y AttflPv'^vuft iftf^ 

r 6 # 5(i^#fFERM P-1 8 5 7 4 i It, ^P-yGFP • r 1 9 
# 4«^fe#-^-FERM P-18575t IT, 1 3 # 1 0 £ 3 1 B #tt 

^KtfFERM P- 1 8 5 7 4 <t LTlrft n d 2 GFP- 

r 6 # 5 ft, ^14^(2 0 0 2^)10^16 0 tttt(CTgK#-*§-F E RM 
BP-8208i LXmm^m^^^fl. ^ifFERM P- 1 8 5 7 5 
t LX^ttZZtlfz? d-VGF P • r 19#4ii, ¥^14^(2 0 0 2^)10 

1 6 Bfttt^Tgf£#-§-FERM B P~8 2 0 9 £ tTS^^ItfC^^ $ 

%%^^Xm&%yt£%LM!k(nmBTrde-l&m$LLXRNA i iSi^g-ft^ 

(4) rna i ^^m^fhti^M vmimmmw- 

*%>W\z.te^X\-$, ±SEteJ: t>H#£;h,fcRNA i JtfcE S,*fflJ& 

RNA i^j^Ji^$ixT^aitfL»l^^^# 

51 £#T*#-5 0 
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te0Z.kfcX*%Z> o tf;iiOE(:^TDf^ES«^ttAL, in vitro 
E SM^&A^tlfcJjfte, in vitro ^tUfct, fc&OT^fc^Mfi-f 6, ± 

z<D£o^Lxmbtiitmm*. rna i ®m*mm£i?ix^Z)t\<^<$mzG 

rna i mM^B^mwmm^t^i-^x<Dmm(Dm^±^m^^tirz 
\-yy^^^^y^m%W}m(omB^^^m^^tz^om(Dm^(D^mt, mm 

*m0©ff^«l±35OS«S^/jJ5ttJ0-Cfc64#R2 0 01-348705 
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M1fcffl 1 : d2EGFP E S %Rf$l<D$i3±L]kZ$R N A i $jH$J£^<D#|^ 

mtti&B^-Z EGFP t Lfc*t£\ EGFP (D^mRtf 24 ^±t'S)5©t% EGFP 
oaHR^/WjftS^u-ct, EGFP dsRNAi»Aiftcail?$tl/fc»*>ii*OEGFP^ 
^^Snt^i 5 *>CRNA i 8j* ftot^S «Tt6i4flSfc<5. 

^rT% EGFP®6<0#^^2B#^^^^a: 5 bfc EGFP (d2EGFP, 

*p^xs/^± pd2EGFP-l) Sr/flV^T, fcrfcfcE S» («7^7i^^y h£ 
flf&Lfc, ffi&lC/B^Ti^EGFPIg^^*— tt\ 7 D >x y 9 *± pd2EGFP-l -wu 
^7 ^ir-f htf^Bam HI1M h |C, pUC19 5', 3' INS240CE EGFP («KNg 

2001-046089 JMfjaWfcfSfcOfcO ; «^^fefi^T{cfSife-r5) ©5W^U 
E^K CMV^V/N^f— iE^lJ, EF-laia^lJ&^if'BaniHI 7=7>f*^ N£jE 
[SltlCfAnrita^ll, pd2EGFP 5' INS240 CE <bffr£ Lfc„ 

PUC19 5', 3' INS240CEEGFPteTlEtf>i§t>#^Lfc, P UC19 5* , 3' INS240 (- 
r, y^<-_ ^^ot'yi^y^^- * — IE?IJ<£>atfc^£ 10 *<D7 7^VVf 
fc^ttTffc^JifcSL DNA Ligase "CHf^**fc 240 &S*ttf>7 7 ^ ^ h £ 
pUC19^<^^— O-r/U^^ o--^^f--T h^ALfc"*** — )<£>XhoI ,Afl II 
pCE-EGFP-1 : Takada, T. , Selective production of transgenic 

mice using green fluoresent protein as a marker. Nature Biotech. 15: 458-461, 
1997) (DXhoI - Afl II R»rfr*2SB-e8iALt < 7^^-> 3 yU *j]§ffi 
JM109 $c£r — ALT, 7*7* S K pUC19 5', 3' INS240 CE EGFP £ 

±fE-efEML/c^7^-pd2EGFP 5' INS240 CE ftJP.gg|* EcoRI, Bsa I £ 

iX/citfH^lfrtf&fflv^T, CCE ESftlS (Tetracarcinomas and Embryonic Stem 
Cells: A practical Approach, Robertson EJ. IRL Press: London, pp. 71-112, 
1987) £^U7 hn#U~> 3Vifc (BTX ttR ECM600 ®^^#A^g) (CT K 7 
i/3 ^Lfco h7^7x^->a ^bfc7(tt£ 250Mg/ml Jfc*-^ *> 
^Tft^'> 3 yU iW^n^Co^T, ^7t^«(CT EGFP 
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%ft&Wi&X*fo *mm'&, d2EGFP E S Iffijj&tfc L fc„ E S ftllfi<Z)% 

±IE Robertson EJO^&lC^ofc 0 . 

E S&Bfl&£ h y 7 p >'V-EDTAT*tij^L, = - h:/^— h 2. 1X10E4{|§ 

/cm 2 oa^-C^#iiA^, J&HLfco 24 l$ITO<0*|llfl&K:, EGFP dsRNA Ig^at^T- 
(iBlRltSfcE^Jjtfi^) Sr^07°y^^ KpUC19 5' INS240 EGFP IR ftfc 

"-^i L-T* HPRT (Hypoxanthine phosphoribosyl transferase) dsRNA ^^LiSfzi 

a^lfcffrSrfifofc. 24B#^#(-> h U ^i/^-EDTA ^rffl V^TlfB^^lelJlX 
^•/Hr/Kctfc^, FACScan (BD*±) fcl«fc jNHUSOgbt ZMffi Ufc. 

EGFP dsRNA ^Jlfs^ (i£lRj#^E?IJitfc^) ^07"77; K pUC19 5' 
INS240 EGFP IR ttttflf 2001-046089 *9§«B#K:fEifc$j|Xfct> <ft£<£ffl Lfc„fiP*>, 
±IE-ef^H t tz. pUC19 5' , 3' INS240 CE EGFP (O Kpnl x Sail ®mffi$L^ Litmus28 
EGFP (O Kpn I-Xho I BrJt &JfA&, 7^^3^U SURE2 *$ (* > 7. 

*^-^*t) ^h7^*-AU, &fa%Rmm*$f^7°7X S K pUC19 
5' INS240 CE EGFP IR £#fc 0 

= > ^p-yV^ tTfflV^/'cHPRTdsRNA^^Jl^5^fi^T^^1"¥^'i•t: > fll^Ufc 

(mi) o 

Hypoxanthine phosphoribosyltransf erase iiHS^Hi ATCC No. 37424 IrtAL, 
mmWmAge I*3«fctfBal I TijUttJU Litraus28-<^^ — 7P-^^^L7t 0 

ro^<^^-Sr«FS!^fflv\fliyifi#*cpoi *fer± sfiiSMfc&^frT'TV^-CE 

?'J#-*§- 1 , 2 * fettE?iJ## 3 , gE^lJ#-^4 ) V PCR <Hto fc 0 PCR 

tt93t: 3rain, ( 93°C 30sec, 55°C 30sec, 72°C lrain)x25, 72 e C lOmin £ Lfc 0 
nhtltz DNA »fJt & Cpol or Sfil fefL v 7^D-7^K*I^il DNA WJt 
£la]JRLfco «I^^Rl^»»ft©iffl(i««J: pSC 

3 ^^_ (FEBS Letters 479, 79-82, 2000) &CpoI*Qf3lU T j$u — XtfA> 
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Tm%#kmm, dna mx*®®. Ltz 0 hprt dna uftf-cpoi & P sc 3 9 — c PO i 

(Cy^f >g>U*»e JM109t*£JBfriE*tT,:/7;*S K P SC3-HPRTCpoI 
P SC3-HPRTCpoI £ Sfil 7#n-*y/UT«&8c®j& DNA 

»r>T-^la]l|XLfc 0 HPRT DNAirJt-Sfil & pSC3-HPRTCpoI-SfiI Ky^Cf—isa 
*J]§® SURE2 (^h7^y-^i) ^f^ilt, it|oI#S«E?iJSr 
fc^^7^^ K P SC3-HPRTCpoI-SfiI £#fc 0 

$ <btC N * K pSC3-HPRTCpoI-SfiI NotI Ma t, Ttfn — *Jf 

m^famm, m 1. 7kbp <£> DNA BrtffclilUX Lfc 0 PUC19 5* INS240 CE/EGFP IR 

(#J§@ 2001-046089 -^W3»»fcSB«t, ±IEOii9) £ Not I EGFP IR Wr 

Ji"£#J!9ttJU t^77^y—>3 ^2r?T5 C£T\ pUC19 5' INS240 CEpA ^ 
* — £rf£$Lfc 0 ^C0pUC19 5'INS240 CE pA * — £ NotI -fe/U 

o p ^/^Atttts, / -/Mfc«£fr W BAP LfCo 
pSC3-HPRTCpoI-Sf il -NotI £ P UC19 5' INS240 CEpA # NotI f"^ h [Z 

7-r > 3 yu 7^n®suRE2tt (^h7^^y?i) S'^fgfttT, 

tStgSB^JSrfco:/?* % KpCE HPRT IR £r#fc 0 

&%0J2 : RNA i Mgjffln^&^r-t-S*^* * — *t-> hofliU 
^?Ll!i#»iBJ^rt-Cffl^cORNA i iljgit^^^^-fr^fcfe, CMV i^y 

gP^>, pUC19 5'INS240 CE pA -<??-(D EcoRI MC Spe I-BssHII-EcoRI 
y^#- (SB^J#-^5^t^6) ^JfAL, SwallM Md Xbal-Sall-Swal »J 
- (EJIJ##7*5j;tf'8) ^At5lK\ pUC19 5' INS240 CEpA XSS & 
-*ftj$.Ltc 0 (0 2) 

(A) Mut-7 a^itfi^fftK 

(1) mut-7®^s^O^ n — -is? 
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mut-7 iffc^ (GENEBANK IB?'J#^ ; ZK1098) <D? u-^yy\*MM**£W£%l ' 
9 &*f&tl1tm&&%.MC. elegans cDNA 7 -i 77!)- (Genes to Cells 
3, 189-202 (1998)) £fflt^Tfrofc 0 r CD cDNA 7>f 7°7 !) -£*fl§®tfc XL-10 
Gold (STRATAGENE) h7V^7t-At3nx-/^7*!) ^£*To 
fc 0 7"(C(i cDNA library U PCR CtotJUgtfe mut-7 cDNA 

(7) 5' {RTCgigt (E?iJ#-£9&tM 0) cO^p-T^/B^/c,, ^co&jH, mut-7 9 
P-y$:2^P-yMl 1 BssHII/BamHI T* cDNA fJ^^^O <9 tB L Litmus28 (New 
England Biolabs *±) (7) BssHII/BamHI h (Cjf A U L28/raut-7 £f£§!! Ufc. tH 
lO^P-y|B^ Bglll/PstI £EV*fcft*#*£frV\ T$ 
l^^*© ORF £-£tr cDNA ^-yrtllLt 3l#$nt L28/mut-7 CO 
Spel/EcoRI cDNA ®r)t& Litmus38 (New England Biolabs f±) CO Nhel/EcoRI 
Mcjf A-TSr <t i o T L38/raut-7 £#fc 0 . 

( 2 ) CO rau t-7 it {Ei 1 (7)^ A 

pUC19 5' INS240 CE pAXSS -<^*~cO BssHII/EcoRI Mc L38/mut-7 CO 
MluI/EcoRI WfK'SrifAb % pUC19 5' INS240 CE/mut-7 £#fc„ rcD7°7^^ K«T 
fflV^T*:I§ffi#;SCS110 (STRATAGENE %k) % b 7 Is J* M/^/Ht^tl 

(3) PBS/LoxP/Puro co^lg 

PLoxP (KitamotoT. et. al. , Biochem. And Biophys. Res. Coramun. 222, 742-747 
(1996) ) cOBamHIlM h frlMKiNlt&3&« 77>ML t/U77-f^-^a 
^t5:i:iaoTo^U $eV % T Hindlll If -Y MCBglll !i >7J- (SB?iJ#-*§- 
1 1) £J?ALT Hindlll 1M h£ Bglll 1M Mc&3£Lfc, rco-^*-cO 
EcoRV/Bglll If-f MC pPUR (CLONTECH It) CO PvuII/BamHI Kr^Sr^AL, 
pBS/loxP/Puro £#fc (0 3) o 

(4) P UC19 5' INS240 CE/raut-7/loxP/Puro CO^ 

pUC19 5' INS240 CE/mut-7 CO Xbal/Sall 1M h IZ., pBS/loxP/Puro CO Spel/Xhol 
I^^Al, pUC19 5' INS240 CE/raut-7/loxP/Puro %'&tz 0 Z<D7°?X^ K£ 
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BamHI &g-f 5 Z b J; -oT$ft 6. 5kb (Dit^WMt fcftfc. 

(B) rde-1 Ig^itfe^^ 

(1) rde-1 mB^Fnfcm 

rde-1 (7) cDNA ? a - ytem$.AfeW - V GENEBANK OitfE^II^- 

AF180730 Z^lcm^Ztltio :©77-'^o-^^ in vivo excision 
oT pBluescriptSK-/rde-l £r#/c 0 

(2) -<??-(DMm 

pUC19 5' INS240 CEpAXSS <D BssHII i^-Y Hn BssHII-Notl-EcoRV-Nhel-Kpnl V 
is*— (SB^J##1 2&tM 3) £ffAU Swal f--f h Swal-AscI-PacI V S 
(IB?lJ#-t 1 4M1 5) £fcNsiIlM M^Nsil-AscI-PacI >> 
(EJiJm6Ri;i7) £#ALfc 0 £ Xbal/Sall 1J--f He, 

pBS/loxP/Puro tf> Spel/Xhol Bftf&jf A U pUC19 5' INS240 CE/BNENK/loxP/Puro 
Sr#fc (0 3) o 

(3) pUCl9 5' INS240 CE/rde-l/loxP/Puro <Dfllig 

pUC19 5' INS240 CE/BNENK/loxP/Puro <D KpnI/NotI f >f f. |: 
pBluescriptSK-/rde-l CD KpnI/NotI (Kt it & ^ A b , pUC19 5' INS240 
CE/rde-l/loxP/Puro *%tz (H15) 0 ^(Dzf?** K£ Pad 5 C «b £ «fc 

ot» 7. Okb <03tfi*WfJtfc#fc. 

HM^J 3 : raut-7 |§3lE S iNBII&t*<D«& 

*IMt^mut-7^^.atfE^-^fflV^T^I/^ h a # g >f££ J; 19 ,d2EGFP 

MES»^iAlf:„ ^Oti, 600ng/ml t'a-nv^i/^Ttt 
->3>Srm\ *Bia«cSr#fc„ 3fc£tttea»e> DNA mut-7 it£^co# 

5, 2 @f(07 $ y (Phe-64 £ Leu, Ser-65 £ Thr) ££fo GFPmutl y 
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T>b^EF-l a yti^-^-V^y4y'i-6ESmmm (Takada, T. , Yoshida, 
K. , Nakamura, K., Nakao, K. , Tujimoto, G. , Katsuki, M. , Sugano, S. , 
Expression of Green Fluorescent Protein in Transgenic Mice. Methods in 
Enzyroology 302:, 233-250, 1999) £ mut-7 B^st^Sr^A U jtfv^-rT^ 

nMM4 : rde-1 ISESftfiWi 
J|*§S{Lfc rde-1 ^ftte^il^T^l^ h n tf? a J: <9 ,d2EGFP 

-> 3 ^t, «WattcS:#fc 0 $ blOWIS*^ DNA ^IlL, rde-1 itfc^tf>#££ 
iMf^/N^yy ^-fir-v-a ^{C&V^T, W^tlSgtb^^V K£t#fe^ n 
-VSrtfv^-f^ n-^t bfc 0 R1i^^&T% ESflM (Takada, T. , 
Yoshida, K. , Nakamura, K. , Nakao, K. , Tujimoto, G. , Katsuki, M. , Sugano, S. , 
Expression of Green Fluorescent Protein in Transgenic Mice. Methods in 
Enzymology 302:, 233-250, 1999) rde-1 &Wkfe=f- i kMX U tfifTj-ff 

mhfltzrde-m^ SMmno ? D->d 2 GFPt6 # 5tt^i£# 
fFERM P-18574i LX\ ? n-^GF P • r 1 9 # 4 (igf£#-*§-F 
ERM P- 1 8 5 7 5 <b It, ^13^10^31 0 ttttTi43mi£&Ajt 

J&i ^^6) {c^K$ttTi/^ 0 

fKSfFERM P- 1 8 5 7 4 £: LTlrf££ftfc^ n-Vd 2 GFP • 
r6#5(t ^14^(2 0 0 2^)10^16 0 ^^(CT^f6#-§-F E RM 
BP-8208<t LXmm^mz&tgZti^ f^ifFERM P - 1 8 5 7 5 
<!: LX^%£tltz? d-VGFP • rl9#4(l 1 4^(2 0 0 2^) 1 0 
^16 0tttf^Tg!t#-§-FERM BP-8209i LTB^|t(C#W$tl 
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nmms rna i m^m^^E sw^rna i ty&mvt 

-if 7f>3- h^ 9 !/- h 2. 1X10E4 Wcm 2 <D^T3:#j2^ Lfc 0 24 B# 
P^^Ml^ EGFP dsRNA ^^a^T- (^fat^HIS^*^) ^0/7^-; 
K pUC19 5' INS240 EGFP IR fcfc+mX&M V#7^? 2000 
h7^^7x^^g ytfc 0 3>M-/l/Ht HPRT (Hypoxanthine 
phosphoribosyltransferase) dsRNA H^iff^ Gift ^SHIH^Jilfci 1 ) £t£o 

y ^i/V-EDTA £/B^T*fflfl&£(E]i|X U i/>^M?/WcLfc^ FACScan (BD It) 

^ P-^d 2GFP - r 6 # 5^3o^T, t)fe^>»^ 3 y Fn-/«(: 
JttfcU 10%i#^Pl-^,^m^#fc (H6) „ 

£fc, EGFP E SiMfciC rde-1 &£^£^ALT&#LfcilfflJl^^fc5 * o- 
^GFP • r 1 9 # 4£::Jo^T, fifE-T-^A^rfToTV^/^l^^ h p -;i/|flJStl 
fcJt^ ^7fe^>«l¥^28%±#-r^^^#fci (EI 7) 0 

6 : ES|»f>(D^^7V^M 
^-^-$BJ|$±-Ci^iI£-£fc#E Sl«£ h V 7°^-EDTA TfiJ^ LfcfIL 

if^f-^ 3 - h7°is- h ±x*7 * -y-mmzmmm£L, ^y^^^^a^m 

(DMEM 20% FBS) td&jBLfco 
ES&Bfl$£C57BL/6 t BDF1 ££Ifi LXnti^m^.7 7 * V >^ FKM^v? 
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i. Esmmzmfc+Wift&nirzbfcZ'onbtiz. n&LfcRNA i$ 

lfclEfcOESfaJS. 
3. RNA i mm&B+AK E^J«FftW^<t>Wff^fiJcK:B84-1--5H^* = 

ae^-^fcs, »*3«i*^:tt2tcis*oEsttjia. 

4 . R N A i Hig«^/^ j^tfe. r de-l Xf4 rde-4 * If qde-2 itfc 
77 tf Kf* ago-1 jffsi 1 , Dicer fcfi^Xf**©** n ^itfsi^ PAZ/Piwi 

77 "5 y K-T^jtfe^^i Mut-7 rde-2 S£^f\ 

# If qde-1 3tB?M& ego-1 Jt^KT 7 If KS'* sgs2/sdel iH&?, # f qde-3 
Ifif, HA smg-2 Jtfc^ ^7^ K^* mut6 itfc^ £ fete 7 7 tf KS'* sde3 
3t^"C*>5 , 2 X\t 3 {effigy E S Mo 

5 . RNA i &mm.te¥&M& rde-l ®^^FXf4itlA Mut-7 jH5^T?*>5 , 
If*Jf 4fCfEit<7>E S$BJI& 0 

6. rna i mm&.m*&fe±mfoftx-&m^m%ftmx*Gtz&&'<? f 
e s m 0 

ae^^r^ e>t-^rtrv^5, i a><b 6 (Dfaft^iEf^E s» 0 
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E S JN9i@o 

1 3. ^ — ^ ^/n^M^. Enhanced green fluorescent protien 

(egfp) -e&s, ft^Jii 2(ciE«^(DE smm 0 

14. §:f£fi-i§-FERM BP-8 2 0 8 (FERM P - 1 8 5 7 4 £ 9 
^W) ^fcttFERM BP- 8 2 0 9 (FERM P- 1 8 5 7 5J;^f) 
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Sfil Sfil 

'-^PRTCAMet)!- 1 



Cpol 



HPRT 



Cpol 

lJ 




snisfii cpoi cpoi 



J — L 



IMdH 



pSC3-HPRTCpoI 



NotI Sfil 

a- 1 



SfllCpoI 



HPRT(AMet) 



r 



XHdH 



CpolNotI 



pSC3-HPRTCpoI-SfiI 



NotI 



CE 



INS240 



polyA -v 



pUC19 5'INS240CEpA 
4.9kbp 



NotI V NotI 

^jHPRT (A Met) H I*WH M C 



V 



CE 



NotI 

ur 



INS240 



HPRT (A Met) 



NotI 

-I ISdH LL 



polyAL 



pCE HPRT IR 
6.6kbp 
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SEQUENCE LISTING 
<110> GenCom 

<120> ES cell having an enhanced RNAi effect 
<130> A21594A 
<160> 17 

<210> 1 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 1 

ggccatatag gccccgaccc gcagtcccag cgtcg 35 

<210> 2 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 2 

ggcctacatg gccttaggct ttgtatttgg cttttcca 38 

<210> 3 
<211> 32 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 3 

cggtccgatg ccgacccgca gtcccagcgt eg 32 

<210> 4 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 4 

eggacegtta ggctttgtat ttggcttttc ca 32 

<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 5 

aattgactag tgcgcgcatg 20 

<210> 6 
<211> 20 
<212> DNA 
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<213> Artificial Sequence 

<220> 

<223> Description of Artificial 
<400> 6 

aattcatgcg cgcactagtc 
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Sequence: Synthetic DNA 



20 



<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 7 

attctagatc gtcgacattt 20 

<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 8 

aaatgtcgac gatctagaat 20 



<210> 9 
<211> 20 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 9 

ccgggaagtt ctgaaagcaa 20 

<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 10 

tagccatatc tgcagcaacg 20 



<210> 11 
<211> 12 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 11 

agctcagatc tg 12 

<210> 12 
<211> 35 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 12 

cgcgcagcgg ccgcgatatc agctagcagg tacca 35 

<210> 13 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 13 

cgcgtggtac ctgctagctg atatcgcggc cgctg 35 

<210> 14 
<211> 22 
<212> DNA 

<213> Artificial Sequence 

<220> ' 

<223> Description of Artificial Sequence: Synthetic DNA 

<400> 14 

aaatggcgcg ccttaattaa gc 22 

<210> 15 
<211> 22 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

<400> 15 

gcttaattaa ggcgcgccat tt 22 

<210> 16 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

<400> 16 

tggcgcgcct taattaactg ca • 22 

<210> 17 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

<400> 17 

gttaattaag gcgcgccatg ca 22 
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